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shown in Figure 4 was obtained by calculating the joint probability distribution ( ) , P K Lk Δ of knot type K and linking number difference Lk Δ for 6-kbp DNA using the DNA model and Monte Carlo (MC) simulation procedure described in the main text. To calculate ( )
we used the relation [1] ( ) ( ) ( )
where ( )
P Lk K Δ
is the conditional distribution of Lk Δ for given K and ( ) P K is the distribution of K for torsionally unconstrained (nicked) DNA.
( ) P K in Equation (1) was determined by MC simulations from the frequency of occurrence of knot types K in equilibrium segment-passage ( ESP ) ensembles containing 6 10 saved conformations, where the simulation period between saved conformations was 1000 MC moves. Since the probability of occurrence of any particular knot decreases exponentially with its complexity [2] we used the method of restricted ESP ensembles [3] to accurately determine ( ) P K for complex knots (Table S1 , Figure S1 ). This method uses restricted ensembles in which one or more dominating knot types are excluded so that less dominant knot types occur with higher frequency. Using the relation ( ) ( ) ( ) ( )
for the probabilities of occurrence of knot types A , B in the unrestricted ensemble, ESP , and restricted ensemble, ESP′ , respectively, one obtains the probability ( ) P B of a knot B that occurs with low frequency in ESP but with sufficiently high frequency in ESP′ as ( ) ( ) ( ) ( )
where the knot A serves as link between ensembles ESP and ESP′ . If the probability of a knot C is too low even in the restricted ensemble ESP′ one may iterate the procedure by including an even more restricted ensemble ESP′′ , resulting in
where knot A serves as link between ESP and ESP′ , and knot B as link between ESP′ and ESP′′ ( Figure S1 ). (2), and for the remaining knots shown in Table S1 from ESP′′ using Equation (3).
( )
P Lk K Δ
in Equation (1) was calculated using the relation [1] ( )
where ( ) Table S1 . Figure S1 . Schematic illustration of the method of restricted ensembles to obtain the probability ( ) (5) - (7) because the former were obtained from fits to a continuous distribution whereas the latter were obtained from the actual discrete distributions. 
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Lk P Lk Figure S4 for type-II enzyme with straight G-segment (cf. Figure 6B ). Figure 2A ) interact with the segments of the rest of the chain (including a potential T-segment) with the same excluded volume (EV) interaction as the segments of the rest of the chain (blue dots); (ii) the four segments forming the hairpin G-segment do not interact with the rest of the chain by an EV interaction (red dots). Thus, the G-segment in case (ii) does not repel the segments of the rest of the chain by an EV interaction, and in this sense is more active than the G-segment in case (i). As a result, the juxtaposition probability 0 j for the unknot in . We attribute the small deviation between the curves for cases (i) and (ii) by the fact that the enzyme in our simulation, albeit being small, has a finite size compared with the rest of the chain, which has a larger effect on the knot 10.139 − than on 3.1
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